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Recent studies have noted that,  similar to most other Organisation  for Economic Cooperation and 
Development (OECD) countries, mortality 
rates in New Zealand continue to decrease 
each year. Between 1980-82 and 2000-
02, life expectancy in New Zealand has 
increased from 70.4 to 76.3 for males and 
76.4 to 81.1 for females.1 However, while 
these improvements in the nation’s health 
are to be welcomed, it is not clear whether 
equal progress has been made in all areas 
of the country. Previous studies have noted 
significant variations in health between 
different socio-economic groups within 
the country, which had tended to increase 
over the past 20 years.2-4 In particular, the 
work by Blakely and colleagues has shown, 
using linked Census-mortality records, that 
relative inequalities in mortality increased in 
the 1980s and 1990s.5,6 Furthermore, wide 
regional variations in health have been noted 
in New Zealand, including mortality,7 cancer 
incidence and health-related behaviours 
such as smoking.10,11 However, despite the 
clear regional patterning to the health of 
New Zealanders, there has been little work 
done to monitor how the geographical trends 
in health have evolved over time.4 In view 
of this gap, this paper examines whether 
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Abstract
Objective: To monitor geographical 
inequalities in health in New Zealand 
during the period 1980 to 2001, a time 
of rapid social and economic change in 
society.
Methods: Age-standardised mortality 
rates were calculated using mortality 
records aggregated to a consistent set 
of geographical areas (the 2001 District 
Health Boards) for the periods 1980-82, 
1985-87, 1990-92, 1995-97 and 1999-
2001. In addition, the Relative Index of 
Inequality (RII) was calculated for each 
period to provide a robust measure of 
mortality rates over time.
Results: Although overall mortality 
rates have declined through the period 
1980 to 2001, the reduction has not 
been consistent for all areas of New 
Zealand. Indeed for a small number of 
DHBs, mortality rates have increased 
slightly. There has been an increase in 
the geographical inequalities in health as 
measured by the RII between each time 
period except for between 1986 and 1991, 
where there was a small reduction. 
Conclusions: At the start of the 21st 
century, geographical inequalities in 
health in New Zealand have reached 
very high levels and continue to increase. 
The excess mortality for the worst areas 
in New Zealand increased from 15% in 
1981 to 25% in 2000. If policy makers are 
committed to reducing health inequalities 
then more redistributive economic policies 
are required.
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geographical inequalities in health in New 
Zealand have risen during the period 1980 
to 2001. 
This issue is important because, with the 
reduction of inequalities at the top of the 
New Zealand Government’s health agenda,12 
there is a need to monitor the trend in spatial 
as well as social inequalities over time 
and to assess the success, or otherwise, of 
government strategies for reducing health 
inequalities. In fact, spatial inequalities 
often reflect social inequalities not well 
measured by deprivation indices and social 
inequalities can partly be inequalities for 
which geographical factors are an underlying 
cause.13,14 Monitoring is necessary because, 
as has been shown in other countries, without 
the appropriate supporting social and 
economic policies, prioritising the reduction 
in health inequalities may have only limited 
success in addressing the issue and mortality 
differentials can continue to worsen. For 
example, in the United Kingdom (UK) it has 
been demonstrated that inequalities between 
rich and poor areas of Britain widened during 
the 1980s and 1990s and have continued to 
widen in the early part of the 21st century, 
despite the Labour Government’s rhetoric 
about reducing the health divide.15
Previous work in New Zealand has noted 
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distinct socio-economic gradients in health between different 
groups of the population. As in other countries, better health tends 
to be enjoyed by the rich, highly educated and employed and worse 
health suffered among the poor, less educated, unemployed and 
the socially disadvantaged.2 The rapidly shifting economic and 
social climate in New Zealand during the 1980s and 1990s has 
focused attention among health researchers on the evolving health 
differentials during that period. Since the early 1980s there has 
been a signifi cant shift in governmental support for New Zealand’s 
welfare state as successive governments have adopted a more 
neo-liberal policy agenda, which has eroded the long-accepted 
assumptions of a universal and freely accessible public health 
system.16 These changes have led some commentators to claim 
that the reforms in New Zealand resulted in social and economic 
changes that were both more extreme and more rapid than in any 
other OECD country.17 By 2005, socio-economic restructuring 
has left New Zealand as a very unequal place to live and grow up 
in with, for example, the unenviable claim of having the fourth 
highest child poverty rate of the 24 OECD countries.18
The health effects of the rapid social and economic restructuring 
of the 1980s and 1990s has led several researchers to examine the 
social polarisation in health during this period.10 For example, 
recent studies of Census-mortality cohorts in New Zealand have 
noted that while mortality rates have fallen for the country as a 
whole, the gains were greater among those on high incomes.5 
These results are supported by a separate study that found growing 
social class differentials in mortality between 1975-77 and 1995-
97 in New Zealand19 and other work that found a polarisation in 
measures such as health expectancy during the past 20 years.20 
However, variations in mortality are not limited to differences 
between socio-economic groups but also differences between 
ethnic groups in New Zealand. For example, it has been noted 
that there is a gap in life expectancy of 10.8 years for Maori and 
7.7 years for Pacifi c people compared with non-Maori non-Pacifi c 
people, a gap which has grown over the past 20 years.6
Despite the attention paid to the socio-economic and ethnic 
disparities in health in New Zealand, little consideration has been 
given to regional differences in health. This contrasts with the 
attention given elsewhere to geographical differences in health 
by researchers21 and by policy makers focusing on strategies to 
reduce health inequalities.22 The lack of consideration given to 
geographical differences in health in New Zealand is perhaps 
surprising given the plethora of international studies that have 
noted the role of contextual factors or place-based effects in 
explaining health outcomes.23 One of the few geographical studies 
of mortality in New Zealand found distinct regional trends; higher 
life expectancy in the regional council areas with a signifi cant 
urban population (e.g. Auckland and Wellington) and lower 
life expectancies in more sparsely populated regions (such as 
Gisborne).1 Similarly, using small area measures of deprivation it 
has been noted that the difference in life expectancy between the 
least and most deprived areas of New Zealand is approximately 
nine years for males and seven years for females.24 However, 
most previous studies have only considered one point in time and 
insuffi cient attention has been given to assessing possible spatial 
polarisation in mortality during the 1980s and 1990s. 
Methods
Mortality records were extracted for the period 1980 to 2001 
from the New Zealand Health Information Service (NZHIS) 
Mortality Collection. For each year, the mortality data were 
confi gured to the 21 District Health Boards (DHBs) across the 
country using consistent geographical units (2001 boundaries). 
The DHBs were formed in 2001 and are responsible for the 
provision of health and disability services in their region. The 
boards have an average population of 194,000 and range from 
31,000 to 489,000.25 The small number of unspecifi ed and overseas 
deaths (0.45% of total deaths) were excluded from the analysis.
Directly age/sex standardised mortality rates (ASRs) were 
calculated for each DHB for the periods 1980-82, 1985-87, 
1990-92, 1995-97 and 1999-2001 (mortality data for 2002 were 
not available at the time of study), using the total contemporary 
New Zealand population as the standard. For each time period, 
the total population for each age-sex group (e.g. 1980, 1981 
and 1982) was used as the denominator. Age- and sex-specifi c 
population data for 36 groups (males and females 0-4, 5-9, 10-
14 up to 85+) were supplied from the fi ve Censuses that took 
place during this period. For inter-Census years, population 
estimates were calculated for each age-sex group through linear 
interpolation. For comparison, DHB ASRs were also calculated 
Table 1: The percentage of the resident population of 
each District Health Board who were among the most 
deprived 30% of all New Zealand residents (2001 NZDep 
deciles 8, 9 and 10).
District NZDep  NZDep  NZDep  Total 
Health Dec 8 Dec 9 Dec 10 NZDep
Board    8-10
Auckland 9.9 9.4 11.0 30.3
Bay of Plenty 10.2 13.5 13.5 37.2
Canterbury 9.1 6.9 3.4 19.4
Capital and Coast 6.0 4.5 9.1 19.6
Counties Manukau 9.0 14.2 21.2 44.4
Hawke’s Bay 10.6 11.3 15.7 37.6
Hutt 8.1 9.0 9.9 27.0
Lakes 11.6 14.8 17.3 43.7
Mid Central 12.5 12.3 7.4 32.2
Nelson-Marlborough 10.2 6.4 1.1 17.7
Northland 12.4 14.2 21.9 48.5
Otago 9.5 9.5 4.0 23.0
South Canterbury 10.7 7.0 1.9 19.6
Southland 9.2 8.7 3.6 21.5
Tairawhiti 11.6 17.4 30.1 59.1
Taranaki 11.8 10.2 7.6 29.6
Waikato 11.1 12.7 11.7 35.5
Wairarapa 10.1 9.9 4.8 24.8
Waitemata 8.4 6.1 2.3 16.8
West Coast 20.0 11.0 6.3 37.3
Whanganui 12.0 14.4 17.3 43.7
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using the World Health Organization (WHO) year 2000 population 
as the standard. 
In addition, the Relative Index of Inequality (RII) was calculated 
by ranking areas by poverty in 2001 weighted by the total 
population in 2001.26 The metric provides an easily interpretable 
measure of the socio-economic gap in mortality between the DHBs 
across New Zealand. The poverty measure used was the percentage 
of the resident population of each DHB who were among the most 
deprived 30% of all residents (2001 NZDep deciles 8, 9 and 10) 
(see Table 1). The fi rst three deciles were combined because in 
international studies relative poverty often equates to roughly 
the poorest third of the population. The RII provides a consistent 
measure of health inequalities across a population because it 
incorporates the mortality rates of all DHBs rather than comparing, 
say, just those areas with the highest and lowest mortality rates. The 
index provides a measure of the extent of inequalities that can be 
best summarised as the averaged difference between the poorest 
and least poor in society. Furthermore, the RII is less sensitive 
to changing defi nitions of poverty over time, hence the measure 
allows comparisons between different time periods.27 It is also the 
most appropriate measure for the comparison of rates and ratio 
spreads28 (see Low and Low for more details26).
Results
Although there has been an overall reduction in mortality rates 
during the period 1980 to 2001, the improvements have not been 
consistent in all areas of New Zealand. Most DHBs in New Zealand 
have experienced a reduction in their ASRs between 1980 and 2001 
but in some areas the improvement is at best only moderate and in 
fact for some DHBs, mortality rates have increased (see Table 2). 
Table 2: Geographical inequality in mortality in New Zealand, 1980-2001. Age-standardised rates per 100,000 people for 
District Health Boards (2001 boundaries). 
District Health Board 1980-82 1985-87 1990-92 1995-97 1999-2001 Ratio 99-01:
      80-82
Northland 824 845 813 833 798 0.97
Waitemata 704 721 700 705 658 0.93
Auckland 835 878 788 774 713 0.85
Counties Manukau 820 838 787 766 744 0.91
Waikato 818 815 781 761 768 0.94
Lakes 844 931 857 868 863 1.02
Bay of Plenty 790 814 776 765 747 0.95
Tairawhiti 940 906 860 983 946 1.01
Taranaki 817 851 796 730 757 0.93
Hawke’s Bay 835 873 829 801 802 0.96
Whanganui 801 816 799 765 828 1.03
Mid Central 861 910 846 825 793 0.92
Hutt Valley 826 867 804 827 777 0.94
Capital and Coast 806 797 765 744 711 0.88
Wairarapa 868 835 874 813 763 0.88
Nelson-Marlborough 761 715 665 702 702 0.92
West Coast 1,178 1,211 1,065 1,105 813 0.69
Canterbury 791 801 771 745 694 0.88
South Canterbury 855 840 797 778 744 0.87
Otago 848 856 805 758 748 0.88
Southland 878 919 872 835 793 0.90
RII 1.15 1.20 1.17 1.24 1.25  
For example, while the West Coast DHB has experienced a large 
drop in (age/sex directly standardised) mortality from 1,178 to 813 
per 100,000 people during the study period, other DHBs such as 
Whanganui have actually witnessed a small increase in mortality 
(from 801 to 828 per 100,000). These results are slightly sensitive 
to the reference population used to calculate the ASRs as small 
differences were found when the WHO standard population was 
used instead of the New Zealand standard population. However, 
the general conclusions are not affected.
Given the geographically uneven changes in mortality rates 
across New Zealand, it is perhaps not surprising that there has 
been an overall increase in the Relative Index of Inequality (RII) 
between 1980 and 2001 (see Figure 1). The RII incorporates the 
mortality rates of all DHBs rather than comparing, say, just those 
areas with the highest and lowest mortality, but does, in effect, 
produce a comparison between the hypothetical extremes. Using 
contemporary New Zealand data for standardisation, between 1980 
and 2001 the RII increased from 1.15 to 1.25. In other words, the 
mortality risk of the poorest DHB compared with the richest DHB 
was 1.15 times greater in 1980 but the risk increased to 1.25 by 
2001. The results therefore show that the level of health inequalities 
in New Zealand equates to an increase in excess mortality, for the 
worst off areas, from 15% in 1981 to 25% by 2000. The method 
of standardisation has very little effect on the RII, with direct 
and indirect methods yielding almost identical results. Very 
similar results are also obtained using a single, external standard 
population for each time period (the WHO world population), 
with the RII increasing from 1.17 to 1.31 if that age/sex standard 
profi le is used in standardisation.
With regard to the RII f igures resulting from nationally 
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standardised methods, it is interesting to note that following an 
increase in the RII between 1981 and 1986, there was a temporary 
reduction between 1986 and 1991 that preceded a substantial 
increase in the early to mid 1990s. Between 1996 and 2000, there 
was a small increase in the RII from 1.24 to 1.25. The externally 
standardised RII trend follows a similar pattern, although there 
is only a slowing of the rate of increase rather than a decline in 
the late 1980s.
Discussion
This paper has examined whether mortality in New Zealand 
has become more geographically polarised during the 1980s and 
1990s, a period of rapid social and economic change. The results 
demonstrate that although mortality rates in New Zealand have 
decreased for the nation as a whole between 1980 and 2001, the 
improvements have not been equal across all areas of New Zealand. 
Some regions of the country have experienced improvements in 
health that were substantially better than other regions, which has 
resulted in rising geographical inequalities in health. The greatest 
improvements have been in the West Coast, Auckland and South 
Canterbury DHBs, whereas in Whanganui, Lakes and Tairawhiti 
the DHB mortality rates have actually worsened during the study 
period. The overall increase in inequality in mortality between 
1980 and 2001 has not been consistent throughout the period 
because, while there was a reduction in geographical inequality 
in the mid to late 1980s, this decrease was followed by a sharp 
rise in the early 1990s. 
The slightly different trend in RII for the late 1980s using the 
WHO standard population may be explained by a larger ageing 
population in New Zealand compared with the world standard, 
coupled with a sharp decline in the mortality rate among older 
New Zealanders between 1985-87 and 1990-92. Inequalities tend 
to be greater in absolute (if not relative) terms among older age 
Figure 1: Relative Index of Inequality (mortality) in New Zealand, 1980 to 2001.
groups here (and these inequalities strongly infl uence the overall 
ratios). The infl uence that using a global population structure 
has on accentuating the ‘younger’ WHO standard population 
de-emphasises the effect of the decline in death rates among the 
older population while the New Zealand standard population does 
not. The RII trend based on external standardisation therefore 
does not decline as much as the RII derived from domestic 
standardisation, which is more strongly infl uenced by declining 
mortality among the older age groups. Furthermore, the use of 
the contemporary New Zealand population is strongly infl uenced 
by changing patterns of immigration and emigration by age and 
sex over time, but it should be noted that despite using two very 
different standard populations the overall results of our study only 
alter slightly with a small effect in the middle of our study period. 
The general conclusions are not affected.
The results are consistent with other studies, which have noted 
a polarisation in mortality between different social groups in New 
Zealand. For example, Blakely et al.5 noted an increase in relative 
inequality for all-cause mortality between high and low income 
groups during the 1980s and 1990s. These results were supported 
by the work of Davis et al.,20 who found increasing health 
differentials over the 1980s, and those of Tobias et al.,24 who found 
levels of geographical inequality in life expectancy that remained 
at a stable but very high level in the late 1990s. Similarly, growing 
social class differentials in premature mortality have been noted 
between the mid 1970s and mid 1990s.19 However, none of these 
studies examine the geographical widening of mortality, which 
has been the focus of this study. The results of this study are also 
consistent with research in other countries, which has noted rising 
geographical inequalities in health during the 1980s and 1990s in 
the UK,29 western Europe30 and Australia.31 For example, it has 
been shown that geographical inequalities in health between rich 
and poor areas of the UK have continued to polarise throughout 
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the 1980s, 1990s and into the start of the 21st century.15
However, while the geographical polarisation of health outcomes 
is increasingly common, understanding the causes of such trends 
is more diffi cult. Although there are many possible explanations 
for such trends, we will discuss four strong contenders that also 
incorporate aspects of many other possibilities: the effects of 
increased income inequality; increasing ethnic differentials in 
health; selective patterns of migration; and variations in access 
to health services. 
The increase in geographical differences in mortality rates 
closely mirrors other studies, which have reported changes in 
income inequalities both at the individual/household32 as well 
as at the regional level.33 Fluctuations in the pattern of income 
inequality during the 1980s and 1990s then seem to be followed, 
with a short lag, by the trend in health inequalities. However, 
the reasons for this link are not entirely clear. Such trends could 
simply reflect compositional effects in the form of greater 
differences between regions in the concentration of poorer 
households. Alternatively, they could be indicative of contextual 
effects associated with greater income inequality within DHBs. 
However, evidence supporting the effects of ‘income inequality’ 
on health is mixed.34,35 While this is also true of New Zealand,36 
there is some limited evidence that high levels of community ethnic 
inequality, independent of absolute deprivation, lead to poorer 
health outcomes.10 It is, however, important to remember that a 
recent review of 169 published studies on the relationship between 
income inequality and health found overwhelming evidence that 
average standards of health tend to be better in rich countries 
where income inequalities are lower.35
Second, it is feasible that the growing geographical inequalities 
may partially be explained by changing ethnic disparities in health 
between Maori and non-Maori New Zealanders during the 1980s 
and 1990s.5 6 However, although there are signifi cant and increasing 
ethnic differentials in health in New Zealand, the changes are not 
likely to be suffi cient to account for the widening geographical 
differentials noted in this study. Maori deaths only account for 
approximately 10-15% of the total deaths in New Zealand37 and 
hence the ethnic differences in mortality are unlikely to account 
for the substantial increase in the geographical differentials. This 
interpretation is supported by a large body of evidence from 
the United States and United Kingdom, which suggests that 
ethnic inequalities in health are principally an outcome of socio-
economic differentials.38 Instead, the widening geographical health 
differentials are likely to refl ect greater differences between the 
‘deprived’ and ‘prosperous’ areas of New Zealand.
Third, growing geographical inequalities in health may be an 
outcome of selective patterns of migration to and from DHBs 
during the study period. Previous studies in the UK (a country with 
high levels of internal migration) have suggested that the different 
migration patterns of ill people as compared with healthy people 
may further increase the widening mortality gap.39 New Zealand 
has one of highest proportions of the population born overseas 
(19.5% in 2001) among OECD countries40 and this high level of 
immigration tends to result in high levels of population sorting 
between areas. New Zealand is also unique among affl uent nations 
in having a similarly high level of emigration as immigration, 
resulting further in a constant re-sorting of people by area within 
the country because of exits from various parts of the country 
to overseas and entries of often very different people to often 
different parts of the country. This unique migration history may 
help reveal patterns of health infl uenced by migration more than 
can easily be revealed in countries with a less dramatic history 
of near mass exodus and entry as New Zealand has experienced 
over the course of at least the past half century.
Finally, differential access to health services on the part 
of particular groups may be a factor in increasing regional 
differences in mortality rates since the 1980s. Although the 
recent development of capitated primary health organisations has 
improved access to care in recent years,41 this was not the case 
during the 1980s and 1990s when substantial co-payments resulted 
in the under-utilisation of services by at-risk groups.42,43 This was 
a signifi cant trend especially since poor access to primary health 
care services is the health system factor most likely to be related 
to poor health outcomes44 and increased rates of hospitalisation 
of the poor.45 Moreover, continued rationing of public hospital 
services has affected some regions more than others46 and may 
well have contributed to emerging disparities in health outcomes. 
As the health needs in particular areas rise it becomes more and 
more diffi cult to provide a similar standard of care in those areas as 
in other areas as the time of general practitioners and other health 
professionals is increasingly spent on immediate treatment, leaving 
less time available for preventive work. An extra few minutes to 
spend with each patient is time that can be spent fruitfully advising 
patients about actions they might take to preserve their good health. 
This is less of a problem when health care is distributed on the 
basis of need rather than equally irrespective of need. 
It should be noted that the four potential explanations for rising 
spatial inequalities in health in New Zealand are not mutually 
exclusive. As noted elsewhere, the sharp rise in geographical 
inequalities in health is likely to be a manifestation of many 
complex and socially patterned and interrelated factors that operate 
at a range of scales across the lifecourse.47 For example, it has been 
noted that there have been differential rates of migration between 
the various ethnic groups in New Zealand during the period 1981-
2001.48 During the 1990s regional migration intensities (or turnover 
rate) were typically higher for Maori than for the population as 
a whole.48 Similarly, increasing social and economic inequality 
and processes of selective migration are also inextricably linked. 
It has been suggested that as economic inequality increases so the 
patterns of migration become more selective and over time there 
are some places to which, increasingly, only the most wealthy have 
the resources to be able to move to.49
The widening geographical disparities in health between areas 
of New Zealand should be of great concern to policy makers 
because the results of this study suggest that current policies 
to address health inequalities in the country are not suffi ciently 
potent. Although an aim to see a reduction in health inequalities is 
fi rmly enshrined in the New Zealand Government’s health strategy, 
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the results demonstrate that there has not been a reduction in 
health inequalities in New Zealand over the past 20 years. Spatial 
inequalities in health increased during the 1980s and 1990s and, at 
the start of this century, are persisting at consistently high levels. 
These results suggest that government policy has been insuffi cient 
to turn the tide in reducing health inequalities by targeting the 
greatest improvements in health towards the most disadvantaged 
in New Zealand society. It is not impossible to envisage that future 
studies might fi nd that certain aspects of government policy have 
helped infl uence this trend rather than having had an insignifi cant 
effect.
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